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Background: Past studies have identified poor rates of detection of mental illness among inmates. Consequently,
mental health screening is a common feature to various correctional mental health strategies and best practice
guidelines. However, there is little guidance to support the selection of an appropriate tool. This systematic review
compared the sensitivity and specificity of mental health screening tools among adult jail or prison populations.
Methods: A systematic review of MEDLINE and PsycINFO up to 2011, with additional studies identified from a
search of reference lists. Only studies involving adult jail or prison populations, with an independent measure of
mental illness, were included. Studies in forensic settings to determine fitness to stand trial or criminal responsibility
were excluded. Twenty-four studies met all inclusion and exclusion criteria for the review. All articles were coded by
two independent authors. Study quality was coded by the lead author.
Results: Twenty-two screening tools were identified. Only six tools have replication studies: the Brief Jail Mental
Health Screen (BJMHS), the Correctional Mental Health Screen for Men (CMHS-M), the Correctional Mental Health
Screen for Women (CMHS-W), the England Mental Health Screen (EMHS), the Jail Screening Assessment Tool (JSAT),
and the Referral Decision Scale (RDS). A descriptive summary is provided in lieu of use of meta-analytic techniques
due to the lack of replication studies and methodological variations across studies.
Conclusions: The BJMHS, CMHS-M, CMHS-W, EMHS and JSAT appear to be the most promising tools. Future
research should consider important contextual factors in the implementation of a screening tool that have received
little attention. Randomized or quasi-randomized trials are recommended to evaluate the effectiveness of screening
to improve the detection of mental illness compared to standard practices.
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Higher rates of mental disorders have consistently been
reported in correctional settings as compared to the
general public [1-3]. Offenders with mental illness are
more likely to engage in institutional violence and rule
infractions [4], especially those with psychotic or depres-
sive symptoms [5]. Similarly, offenders with mental illness
are less likely to be released on parole or other forms of
discretionary release [6] and may be more likely to have
their community supervision revoked [7]. Two meta-
analyses showed that interventions for offenders with
mental illness may be effective at improving outcomes
while incarcerated [8] and at preventing further crime* Correspondence: mmart007@uottawa.ca
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reproduction in any medium, provided the or[9]. However, past studies have found poor identifica-
tion of offenders with mental illness for treatment ser-
vices. Teplin [10] found that only 32.5% of inmates with
severe mental illness were detected at intake. However,
this same study noted mental health needs were more
likely to be identified among those with a past psychi-
atric treatment (91.7% of whom were detected). Simi-
larly, whereas 45% of those with a psychotic disorder
were detected by jail personnel, only 7% of those with
major depression were identified. Similar results were
found in the United Kingdom by Birmingham et al [11].
In their study, 23% of those with a current mental illness
were identified by prison staff. However, they did not
find a higher detection rate of psychotic disorders as ob-
served by Teplin. Findings such as these have led to theLtd. This is an open access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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nent of a correctional mental health strategy [12-15].
Brooker et al [16] remarked that while screening tools
have improved the identification of individuals with
mental disorder, they tend to screen in a large number
of offenders without mental health needs (i.e., false posi-
tives). It has been argued that a tiered screening system
which accepts higher false positive rates is a preferred
option [17,18]. However, if false positive rates are too
high, this may lead to an inefficient use of scarce mental
health resources [19-21]. This may result in large num-
bers of offenders without mental health needs receiving
mental health assessments, possibly delaying treatment
for those of highest need. Tensions between accurately
identifying needs versus provision of treatment are in-
tensified in jail settings (i.e., for pre-trial offenders and
those serving shorter sentences) where there is less time
to provide treatment than in prison settings where in-
mates are serving long sentences (i.e. 2 years or longer
in Canada).
There is a lack of consensus about what constitutes
acceptable performance for a screening tool. Possible
standards that administrators could attempt to achieve
include: 1) maximizing detection of mental illness re-
gardless of false positive rates; 2) maximizing detection
of mental illness while maintaining the false positive
rate below a threshold; 3) minimizing the number of
false positives while maintaining the false negative rate
below a threshold; 4) maximizing the overall accuracy
with no priority given to either type of error.
Major issues in choosing a standard are determining
the most important mental health conditions to detect
and what referral rate can be managed with local resources.
In screening for rare but severe illness (e.g. psychosis or
suicidal ideation), a two-stage screening process might
be appropriate. It may be tolerable to have a high false
positive rate in the first stage, followed by secondary
level triage to identify those in greatest need of service
[17]. In community settings, this has been challenging,
with lower needs individuals using disproportionately
high levels of services [22,23]. To mitigate this potential
concern, adding a minimal standard for specificity might
be desirable.
Where resources are more limited, efficiency may be
the primary consideration. Jurisdictions with long wait-
lists for treatment and/or short periods of time to offer
treatment may be overburdened by a screening tool which
refers many inmates who do not require services. In this
case, a tool with high specificity and adequate sensitivity
might be preferable. Alternatively, a tool with high overall
accuracy might be an option. However, if the prevalence
of illness is very low, overall accuracy might be high,
even if the tool identifies very few individuals with men-
tal illness. For example, the Kessler-6 (K6), which hasbeen widely adopted in community settings, had an
overall correct classification rate of 92% at the optimal
cut-off of 13. However, at this cut-off, the sensitivity was
only 36% [24].
As there is little guidance to inform the selection of
an appropriate mental health screening tool in correc-
tional settings, we conducted a systematic review of
existing research in the area. The review was guided by
four questions: (1) what are the sensitivity and specifi-
city of screening tools in an offender population? (2) do
they perform equally well across sex and ethnicity?
(3) do they perform equally well at detecting severe
mental illness (e.g., psychotic disorders, bipolar disorder
and major depression [13]) as compared to other mental
illnesses? (4) do they perform equally well in jail or
remand setting (i.e., with pre-trial detainees or offenders
serving short sentences) as in prison settings (i.e., among
offenders serving longer sentences)?
Methods
The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement was used to guide
the conduct and reporting of our systematic review [25].
Inclusion and exclusion criteria
We sought to identify all studies published in English or
French by no later than December 2011 related to mental
health screening of incarcerated individuals. The search
was completed in February 2012. Studies were reviewed
against four inclusion and two exclusion criteria. Inclusion
criteria include: (1) the sample consisted of people 18 years
of age or older who were incarcerated following a charge
or conviction for a criminal offence; (2) the paper exam-
ined a systematic screening process to detect potential
mental illness; (3) the criterion measure was either a vali-
dated diagnostic tool or direct clinician assessment; and
(4) sufficient data were available to calculate relevant
statistics to assess tool performance (i.e. sensitivity, spe-
cificity, negative/positive predictive value [NPV/PPV]).
Exclusion criteria were: (1) screening for cognitive func-
tioning, intellectual disability, substance abuse, person-
ality disorder, suicide risk, or malingering of psychiatric
symptoms; (2) screening in a forensic hospital setting in
the context of a pre-trial assessment (e.g. competency to
stand trial or criminal responsibility).
Literature search
Studies were identified through a search of PsycINFO
and Medline databases. The abstract and title fields were
searched using a combination of terms of capture the ac-
tivity of interest (i.e. screen*, assess*, identify* or triage),
its focus (i.e. mental health, psychiatric, or mental dis-
order) and the setting (i.e. jail, prison*, offender). Terms
within the three categories were joined using the OR
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AND operand. 781 results were returned from PsycInfo
and 404 were returned from Medline. There were 946
unique results from this initial search after excluding
239 results returned from both databases. Following a
review of titles and abstracts to exclude articles that ob-
viously did not meet the research question, 107 articles
remained for a complete review. Nine additional studies
were identified from a review of the reference lists of
these 107 articles, including one unpublished manuscript
that was retrieved through a Google search [26]. One au-
thor was contacted to obtain the government report [27]
containing the primary analyses that were subsequently
presented in a peer reviewed manuscript [28]. Given that
this review was of a descriptive nature, we erred towards
being over-inclusive when reviewing papers against the
criteria. Twenty-four articles met all inclusion and exclu-
sion criteria and were included in the review (see Figure 1
for a flow-through of articles retrieved as part of this
review). Two additional studies [27,29] had overlapping
samples with included studies. These were used to ex-
tract additional information regarding the methods used
or to retrieve data from sub-group analyses. One study
[30] reported independent samples to construct and valid-
ate the Referral Decision Scale (RDS); each of which was
coded as a separate study (which we refer to as the con-
struction and the validation samples).
Study coding
Coders used a data extraction form developed for this
study to collect information about the study setting (i.e.
jail, prison, health care unit, women’s institution), theStudies identified by PsycINFO (k = 781) and 
Review of studies meeting broad eligibility cri
review of reference lists (k = 9).   
Studies included in 
review (k = 24); 2 
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Figure 1 Identification and evaluation of studies relative to inclusionsex and racial composition of the sample, the reference
standard (e.g. chart diagnosis, clinician assessment,
structured diagnostic interview, etc. and types of disor-
ders covered), and statistical information regarding the
performance of the screening tool (e.g. raw numbers of
true and false positives and negatives, sensitivity, speci-
ficity, positive and negative predictive value (PPV and
NPV), and referral rates). All studies were coded by the
primary author. The remaining authors each coded ap-
proximately one third of the articles to establish inter-
rater agreement. Intraclass correlation coefficients (type:
consistency) exceeded .95 for continuous variables.
Kappa exceeded .70 for categorical variables. Discrepan-
cies were resolved through discussion to achieve
consensus.
We calculated missing statistics where possible to ad-
dress variable reporting of results. For 17 studies (63%),
we calculated the referral rates using the sensitivity, spe-
cificity and either (1) the PPV and NPV or (2) the preva-
lence of illness. For one study [31], the calculation of
referral rates highlighted a transcription error, which
was corrected through contact with the author (N. Gag-
non, personal communication, March 1, 2013). One
study did not report sensitivity and specificity values
[32]. We re-calculated sensitivity and specificity values
for two other studies. For one study we calculated these
values by sex from raw data provided [26]. For another
study [33], data were weighted by sex, as sampling was
stratified. Since no other studies accounted for over-
sampling by sex, we re-calculated un-weighted statistics
from the raw data provided. Overall accuracy was calcu-
lated for 13 (54%) studies and could not be calculatedMedline (k = 404) 
teria for review from search (k = 107) and 
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atic screening process (k = 47)
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studies (21%). Confidence intervals were only reported
in 2 studies [31,33]. To ensure consistency in calcula-
tions, we calculated confidence intervals for all sensitiv-
ity and specificity values [34].
Study quality was assessed by the primary author.
Tools were rated using the QUADAS-2 [35]. The tool
requires an assessment of four domains: patient selec-
tion, index test, reference standard, and flow and timing.
A series of signalling questions are answered as either
yes, no or unclear, and an overall assessment is made
whether the domain could have introduced bias. A rating
of low, high or unclear concern regarding applicability
to the review topic is also made.
Analysis
A narrative summary of findings is provided as the range
of tools identified, the diverse methodologies, and the
lack of replication studies precluded the meaningful use
of meta-analytic techniques to aggregate the results.
Results
Study characteristics
Twenty-two screening tools were identified from the
twenty-four studies included in the review (a list of tools
and their acronyms is provided in the Additional file 1,
Appendix). As seen in Table 1, the majority (n = 13; 54%)
of research has been conducted in the United States,
and almost exclusively in jail settings (n = 18; 75%). The
majority of studies were published in peer-review jour-
nals (n = 20; 83%). Two doctoral theses [31,32] and two
government reports [26,27] were also included in theTable 1 Characteristics of studies included in the
systematic review





UK 3 (13%) [11,26,48]
Canada 4 (17%) [19,27,28,31,41]
Australia/New Zealand 3 (13%) [17,47,49]









Women’s institution/unit 6 (25%) [26,38,41,43,45,47]
Notes. aSome percentages add up to more than 100 due to studies that were
conducted in multiple settings. Studies with overlapping samples (i.e. [28] and
[27], and [29] and [33]) are only counted once.review. Table 2, presents a summary of ratings using
the QUADAS-2 tool. As seen in the table, there was
only one study for which there was a low risk of bias
and low concerns regarding applicability. Nine additional
studies had low concerns regarding applicability, but
had at least some concerns regarding potential bias. The
remaining fourteen studies had concerns of potential
bias and applicability to the review topic.
Common concerns with patient selection included
sampling from populations with high rates of mental ill-
ness such as health care units and substance abuse pro-
grams [33,36,37], convenience sampling [32,38,39] and
high refusal and/or drop-out rates [20,27,28,40-42]. In a
number of studies [30,33,43] index tests were developed
by statistically choosing a subset of items that performed
best from a larger test battery, and in other studies
[38,44], the index test was embedded within the diag-
nostic assessment. Three studies [43-45] received high
risk of bias ratings for the administration of the index
test due to not having a pre-specified threshold score,
which may result in an over-estimation of test perform-
ance due to over-fitting [35]. A number of studies relied
on chart information as a reference standard [36,46,47],
which may result in misclassification. Flow and timing
issues were due to the administration of the reference
test predominantly [20,31,42], or exclusively [48,49] to
those who screened positive, without weighting or
other statistical adjustment as was done in two studies
[17,19]. In other studies, the timing between the screening
test and reference standard was lengthy (e.g. up to one
month) [33], or the reference standard may have been
known prior to screening [36,37].
Performance of screening tools
Data from each individual study reviewed is provided in
Additional file 1. Only six tools have published replica-
tion studies with independent samples: the Brief Jail
Mental Health Screen (BJMHS), the Correctional Men-
tal Health Screen for Men (CMHS-M), the Correctional
Mental Health Screen for Women (CMHS-W), the
England Mental Health Screen (EMHS), the Jail Screening
Assessment Tool (JSAT), and the RDS. We focus pri-
marily on these tools throughout the results section.
Below we summarize possible uses of each of the six
tools with replication studies to achieve the four per-
formance standards proposed above. This is followed by
results of the performance of tools for different demo-
graphic groups and correctional institutions.
Brief Jail Mental Health Screen
The BJMHS generally had a sensitivity of approximately
60 to 65%. As exceptions to this, its sensitivity was only
34% [95% CI 47-48%] in a New Zealand study [17], and
in one study [20] the sensitivity for women was 46%
Table 2 QUADAS ratings of studies included in the review









[11] L H ? L L H L
[17] L L L L L L L
[19] L L L L L H L
[20] H L L L L L L
[26] L L L L L L L
[28] H L L H L L L
[30] (Construction sample) L H L H L H L
[30] (validation sample) ? L L H L H L
[32] H L H H H L L
[33] ? H L H H H L
[31] H L L H L L L
[36] H L H H H L H
[37] H H H H H H H
[38] H H H L H H H
[39] H H ? L H L L
[40] H L L ? L H L
[41] H L L L L L L
[42] H L L L L L L
[43] L H L L L H L
[44] L H L L H H L
[45] L H L L L L L
[47] H L H H L L L
[48] H L H H H L H
[49] ? L H H ? L H
[46] L L H L L L L
L = Low; H = High; ? = Unclear.
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offs were not used [43], the sensitivity of the BJMHS was
considerably higher, ranging from 82-95% depending on
the breadth of disorders included in the case definition,
and the choice of cut-off. At these lower cut-off scores
that achieved higher sensitivity, there was a significant
drop in the specificity of the BJMHS (ranging from 30 to
60%). In most studies, the overall accuracy was in the
range of 65-75%. As the exception to this, the use of
lower cut-offs with men, resulted in slightly lower overall
accuracy (i.e. 58%) [43]. Given comparable overall accur-
acy, the less stringent cut-offs for the BJMHS that were
statistically selected by Ford and colleagues may warrant
further consideration as they had similar overall accur-
acy, but with fewer missed cases of mental illness.
Correctional Mental Health Screen for Men
At its recommended cut-off of 6 or more items, the
CMHS-M had a sensitivity of 74%, 95% CI [65-82%] inthe development study [43] and 70%, 90% CI [56-81%]
in the replication study [45] for the detection of an Axis
I or II disorder. Lowering this cut-off to 4 or 5 might be
considered by those prioritizing detection of mental
illness regardless of the false positive rates, as these
cut-offs achieved sensitivity of 80%, 95% CI [67-89%]
and 89%, 95% CI [77-95%] respectively in the validation
study sample. The decrease to a cut-off of 5 may be par-
ticularly appealing as the overall accuracy was slightly
higher (79% versus 77% at a cut-off of 6) in the valid-
ation study.
Correctional Mental Health Screen for Women
At its recommended cut-off of 5 or more items, the
CMHS-W had a sensitivity of 65%, 95% CI [52-76%], in
the development study [43] and 64%, 95% CI [51-75%],
in the replication study [45] for the detection of an Axis
I or II disorder. Lowering this cut-off to 3 might be con-
sidered by those prioritizing detection of mental illness
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achieved a sensitivity of 85%, 95% CI [74-92%], in the
validation study sample. However, this lowered cut-off
results in a sharp increase in the false positive rate, with
a specificity of 49%, 95% CI [34-64%]. A cut-off of 4
achieved a better balance of sensitivity (74%, 95% CI
[62-83%]) and specificity (72%, 95% CI [56-84%]), with a
similar overall accuracy (73%) to the recommended cut-
off score (75%).
England Mental Health Screen
The EMHS achieved perfect sensitivity in a small pilot
study for men over the age of 21 and for women, although
the sensitivity was only 50% for the small subsample of
18-21 year old males [26]. In an study [11] using a highly
similar four-item tool, a sensitivity of 76%, 95% CI [67-83%]
was reported. In a replication study in New Zealand [17],
however, the sensitivity of the EMHS was only 42%, 95% CI
[38-56%]. Overall accuracy for the EMHS was above 80%
for the small pilot study. In the two larger studies, the
overall accuracy was 60% in the New Zealand study,
whereas it was 74% in the early study in England.
Jail Screening Assessment Tool
Performance of the JSAT was somewhat more variable
across studies, which may reflect the use of structured
professional judgement to make referral decisions. In the
development study [27,28], the JSAT achieved a sensitivity
of 84%, 95% CI [65-94%] among men, with a specificity of
67%, 95% CI [54-74%]. On replication among a small sam-
ple of women [41], the tool performed comparably, with
a slight decrease in sensitivity (75%, 95% CI [47-91%])
and a slight gain in specificity (71%, 95% CI [47-87%]).
In a subsequent replication with male offenders [31] the
JSAT sensitivity ranged from 38 to 50% depending on
the breadth of disorders included in the case definition.
A structured scoring model was proposed in this study,
which would have achieved a sensitivity ranging from
67 to 72% depending on the breadth of disorders in-
cluded in the case definition.
Referral Decision Scale
As the oldest of the screening tools considered in the
review, the RDS has the most extensive body of re-
search. However, the BJMHS was developed to address
limitations of the RDS, most notably concerns with the
naming of the subscales corresponding with specific
diagnostic categories. Veysey and colleagues noted that
the RDS lacked specificity to distinguish the three categor-
ies of diagnoses (psychotic, bipolar, and major depressive
disorders), and cautioned against the use of the tool due
to the potential for results to be misinterpreted [37]. In
the majority of studies with the general offender popula-
tion [39,43,47], the RDS had high sensitivity, with lowspecificity. However, the study authors [30] and one other
study [40] reported strong sensitivity (70% or above) and
specificity (80% or above).
Tools without replication studies
Of the tools with single studies, few appeared to perform
sufficiently well to justify their implementation. The K6
and GHQ-28 may warrant further investigation in settings
where the five replicated tools do not perform as well as
desired given their widespread use in community and
other settings [38,44]. However, neither tool performed
better than the five previously mentioned tools in the
initial study. The sensitivity of the K6 among women was
between 58 and 69% using the pre-specified case criterion
(although a restricted analysis using only those in the top
quartile of symptom severity resulted in a sensitivity of
approximately 80%). At the cut-point with the highest
overall accuracy, the GHQ-28 had a sensitivity of 65%,
95% CI [54-75%] and a specificity of 69% 95% CI [60-77%].
The The New York State Brief Screening Tool (NYS
BST) performed well for women in particular in a small
study [36], with a sensitivity of 88%, 95% CI [60-97%]
and a specificity of 84%, 95% CI [58-95%]. Given that a
number of tools appear to perform worse among women
inmates, this tool may warrant a more rigorous evaluation
in a general offender population as opposed to a health
care setting.
Performance by sex
Two tool developers explored the need for sex-specific
screening tests [42,43]. While items related to Post Trau-
matic Stress Disorder and anxiety were added to the
BJMHS in an attempt to improve performance for
women, the CMHS male (CMHS-M) version contains
four additional items as compared to its female counter-
part (CMHS-F). Steadman et al. found that the additional
items did not increase performance of the BJMHS, and
argued that the original version performed adequately
in the second sample of women studied [42]. However,
as the sensitivity was only 61%, 95% CI [49-72%] in this
second study, others have argued that the BJMHS has
not been adequately validated for use among women
offenders [38]. The CMHS appears to perform slightly
better among men than among women. Lowering the
cut-off to 3 or 4 might be preferable to achieve ac-
ceptable sensitivity for women using the CMHS-W as
discussed previously. The JSAT also had a slight decrease
in sensitivity (75%; 95% CI [47-91%]) in a small study with
women offenders [41] compared to the original research
on the tool [27,28], with a similar specificity (71%; 95% CI
[47-87%]). However, there was an even larger decrease
in sensitivity (50% for severe mental illness; 95% CI
[31-69%]) upon replication with male offenders, unless a
scoring algorithm (sensitivity for severe mental illness = 67%;
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While the sensitivity of the NYS BST was approximately
20% higher for women (88%, 95% CI [60-97%]) than for
men (67%, 95% CI [21-94%]), there is a lack of statistical
power to determine whether this difference is simply
the result of sampling error or a true difference in
performance of the tool [36]. The RDS had high sensitiv-
ity in two studies with women [43,47], with lower specifi-
city. It should be noted that these two studies used
different cut-off scores from the traditional RDS scoring.
Earthrowl et al. [47] used a cut-off of 3 on any scale, and
Ford et al [43] used a cut-off of any 2 items. In both
studies, referral rates exceeded 60%. Of the studies
among men using the RDS some found slightly worse
performance among men particularly in terms of specifi-
city [19,37,43]. Others [30,40] found stronger performance
of the RDS among men, particularly in terms of
specificity.
The Co-Occurring Disorders Screening Instrument for
Mental Disorder (COSDI-MD) and Co-Occurring Disor-
ders Screening Instrument for Severe Mental Disorder
(COSDI-SMD) performed comparably for men and women
[29]. Unsurprisingly, the four tools (the Global Appraisal
of Individual Needs Short Screener [GSS], Global Ap-
praisal of Individual Needs Short Screener – Internal
Disorder Screener [GSS-IDS], Mental Health Screening
Form [MHSF], and the Mini-International Neuropsychi-
atric Interview – Modified [MINI-M]) from which the
COSDI items were selected performed similarly among
both men and women. Performance was also similar for
men and women on the EMHS [26], in a small sample
of 30 women.
Performance by race/ethnicity
Few studies reported performance of tools by race. We
have not reproduced the analyses by combination of sex
and race presented by Ford and colleagues [43] for space
reasons. They suggested comparable performance of the
CMHS across races for both men and women, other
than a suggestion to consider a lower cut-off score to
improve the sensitivity of the tool for white women.
Nonetheless, in their replication study [45] this recom-
mendation was not pursued. The only other study to
compare performance by race [33], found comparable
performance of the COSDI-MD and COSDI-SMD among
White, Black and Latino offenders. While not a direct test
of performance in different racial/ethnic groups, two
studies [17,31] failed to replicate the performance of
the BJMHS and the EMHS in countries with high rates
of indigenous inmates (New Zealand and Canada). In
New Zealand [17], the BJMHS and EMHS lacked sensitiv-
ity in general (34%, 95% CI [30-38%], but had high specifi-
city (86%, 95% CI [83-88%]), although as discussed belowperformance differed by disorder. Conversely, in the
Canadian study [31], while the sensitivity of the BJMHS
was similar to studies in the United States at approxi-
mately 65% in all cases, the specificity was considerably
lower (i.e. 59%, 95% CI [47-69%] as compared to 76%,
95% CI [69-82%] and 84%, 95% CI [77-88%] in the ori-
ginal American studies [20,42].
Performance by disorder
Few studies compared the performance of tools to detect
various disorders. Evans et al [17] reported that the ma-
jority of false negatives using the EMHS and BJMHS
were depressive disorders, whereas the tools missed very
few cases of psychosis. The CMHS-M and CMHS-W [45],
JSAT [31], and K6 [38] performed comparably across a
range of diagnostic categories. The COSDI-SMD generally
performed poorly, although it was more sensitive to severe
mental illness (ranging from 50 to 59%) than to any axis I
or II disorder (ranging from 36 to 41%) [33].
Performance by correctional facility
Only four studies included prison populations (one of
which was restricted to those in health care units [36]).
The COSDI-MD, COSDI-SMD (and the tools from which
these items were drawn – the MHSF, MINI-M and GSS),
the MCMI-III, the NYS BST and the RDS are the only
tools to be tested in a prison setting. Of these tools, only
the RDS has been tested in both jail and prison settings.
While the RDS had a relatively high sensitivity (79%,
95% CI [70-86%]) and specificity (99%, 95% CI [98-99%])
in a prison setting [30] as compared to other studies of
the RDS, this study was the original cross-validation by
the developers, which relied on a secondary data set. Rep-
lications in jail settings have had variable results, creating
challenges determining whether there are differences in
performance across settings for the RDS.
Discussion
Our review identified a number of screening tools in the
literature. However, the paucity of replication studies
and study quality issues for a number of tools limit con-
clusions regarding their application. The BJMHS, the
CMHS-M, the CMHS-W, the EMHS, the JSAT, and the
RDS have been best studied. Given that the BJMHS was
developed to address limitations of the RDS, we would
discourage adoption of the RDS. However, the remaining
five tools are recommended as first options for implemen-
tation, as the majority of studies have supported their use.
Whereas the BJMHS, CMHS-M and CMHS-W and
EMHS are brief tools (i.e. 5 minutes or less) that can be
administered by health or custodial staff, the JSAT is
completed by nursing or psychology staff, and requires
20-30 minutes to complete. Only two studies included
in this review compared these tools against one another.
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found that they had roughly comparable performance
[17]. Ford et al [43] found higher accuracy of the CMHS
tools compared to the BJMHS and RDS, except for Black
women. A recent study [50] in a police jail found com-
parable performance between the JSAT and the BJMHS.
Contextual factors
Our review identified important contextual considerations
for those selecting a tool. For example, both the BJMHS
and the EMHS performed well in initial studies. However,
in validation studies in Canada [31] and New Zealand [17]
their performance decreased considerably, in particular
in the detection of major depression [17]. Gagnon [31]
and Evans et al [17] noted that differences between
countries in access to health care might influence refer-
ral rates on tools such as the BJMHS and EMHS which
include past psychiatric treatment items. Furthermore,
both countries have relatively large Indigenous popula-
tions who have relatively less utilisation of mental health
services in the community [51]. As both the BJMHS and
EMHS include items regarding mental health treatment
history, poorer performance in ethnically diverse popu-
lations may reflect their lack of access to health care in
the community [51], or cultural differences in interpret-
ing the meaning of constructs and tools to measure
them [52]. A recent study [53] found lower referral rates
among Black and Latino inmates screened with the
BJMHS. Black and Latino inmates had less prior service
utilization, items which result in automatic referral. The
EMHS relies entirely on historical variables, whereas
the BJMHS, the CMHS and the JSAT all include items
regarding history and current symptoms. Thus the EMHS
may be less sensitive to mental illness if inmates have low
rates of past psychiatric treatment, similar to the previous
findings of Teplin [10].
Staff characteristics, skills, and training also appear to
be important factors. Steadman et al [20,42] found higher
referral rates when screening was completed by a female
as compared to a male staff member. They also found that
many false negative cases were inmates who disclosed
more information to health care professionals than they
did to correctional officers. Steadman et al [42] noted that
correctional officers felt a need for training on establishing
trust and eliciting information, and that they noted chal-
lenges asking questions related to current symptoms.
Limitations
This study is limited by the lack of replication studies
of otherwise well designed tools. There have been con-
siderable reductions in performance in the replication
of some tools, therefore limiting our ability to draw
conclusions about many tools reviewed. While we have
attempted to include all relevant literature, it remainspossible that we were unable to access or locate add-
itional work – particularly studies in which tools per-
formed poorly.
The lack of trials evaluating screening tools limits
our ability to assess the improvements in detection
rates following the introduction of a mental health
screening tool. In their development study, Steadman
and colleagues acknowledged that the BJMHS performed
worse for women offenders, but noted that it represented
an improvement over previous screening results [20].
While the argument supports the use of the tool, it was
based on the results of Teplin [10] from approximately
twenty years earlier. It is possible that detection would
have improved since this time without screening given
increased attention to mental illness in corrections. While
not always feasible, an experimental or quasi-experimental
design (e.g. randomized controlled trials, cluster random-
ized trials, stepped wedge, or time-series designs) should
be used to compare detection rates prior to and following
implementation of screening.Conclusions
Screening is a critical component to a correctional mental
health strategy, and there appear to be some improve-
ments in screening tools in recent years. Five tools with
replicated results warrant consideration for implementa-
tion. A small number of tools that have been less exten-
sively studied may also warrant further research. We have
suggested four potential standards that could be used to
determine what adequate performance of a screening tool
means within each specific context. There are a number
of factors that may impact the performance of screening
tools such as sex, race/ethnicity/culture, jail versus prisons,
country factors (e.g. availability of services in the commu-
nity), and staff qualifications and training that have received
minimal attention in the literature. An increased under-
standing of these factors is needed to inform more accurate,
cost-effective, and feasible mental health screening.Additional file
Additional file 1: Summary table of research on mental health
screening tools in correctional settings. Refer to the appendix at the
end of the table for definitions of acronyms and variables.
Abbreviations
PPV: Positive predictive value; NPV: Negative predictive value; BJMHS: Brief jail
mental health screen; CMHS-M: Correctional mental health screen for Men;
CMHS-W: Correctional mental health screen for Women; COSDI-MD: Co-
occurring disorders screening instrument for mental disorder; COSDI-
SMD: Co-occurring disorders screening instrument for severe mental
disorder; EMHS: England mental health screen; GHQ-28: General health
questionnaire (28 item); GSS: Global appraisal of individual needs short
screener; GSS-IDS: Global appraisal of individual needs short screener -
internal disorder screener; JSAT: Jail screening assessment tool; K6: Kessler 6;
MHSF: Mental health screening form; MINI-M: Mini international
Martin et al. BMC Psychiatry 2013, 13:275 Page 9 of 10
http://www.biomedcentral.com/1471-244X/13/275neuropsychiatric interview – modified; NYS BST: New York State brief
screening tool; RDS: Referral decision scale.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
MM conceived of the study, drafted the data collection protocols, conducted
the statistical analyses and drafted the manuscript. IC, AIFS, and KM
contributed to the development of the data collection protocols and
analysis plan, coded eligible studies, and revised drafts of the manuscript. All
authors read and approved the final version of the manuscript.
Acknowledgements
MM was supported by a Canadian Institutes of Health Research Training
Fellowship through the Social Aetiology of Mental Illness Training Program.
IC is supported by the Canada Research Chairs program. No funding agency
had any involvement at any stage of this study.
Author details
1Department of Epidemiology and Community Medicine, University of
Ottawa, 451 Smyth Road, Ottawa, Ontario K1H 8M5, Canada. 2Centre for
Addiction and Mental Health, 1001 Queen Street West, Toronto, Ontario K1H
8M5, Canada. 3Department of Psychiatry, University of Toronto, 1001 Queen
Street West, Toronto, Ontario M6J 1H4, Canada.
Received: 22 April 2013 Accepted: 22 October 2013
Published: 29 October 2013
References
1. Brink JH, Doherty D, Boer A: Mental disorder in federal offenders: a
Canadian prevalence study. Int J Law Psychiatry 2001, 24:339–356.
2. Fazel S, Danesh J: Serious mental disorder in 23000 prisoners: A
systematic review of 62 surveys. Lancet 2002, 359:545–550.
3. Fazel S, Seewald K: Severe mental illness in 33,588 prisoners worldwide:
Systematic review and meta-regression analysis. Br J Psychiatry 2012,
200:364–373.
4. Toch H, Kupers T: Violence in prisons, revisited. J of Offender Rehabilitation
2007, 45:1–28.
5. Felson RB, Silver E, Remster B: Mental Disorder and Offending in Prison.
Crim Justice Behav 2012, 39:125–143.
6. Porporino FJ, Motiuk LL: The prison careers of offenders with mental disorders.
Ottawa: Correctional Service of Canada; 1992.
7. Prins S, Draper L: Improving outcomes for people with mental illnesses under
community corrections supervision: A guide to research-informed policy and
practice. New York: Council of State Governments Justice Center; 2009.
8. Morgan RD, Flora DB, Kroner DG, Mills JF, Varghese F, Steffan JS: Treating
offenders with mental illness: A research synthesis. Law Human Behav
2012, 36:37–50.
9. Martin MS, Dorken SK, Wamboldt AD, Wootten SE: Stopping the revolving
door: A meta-analysis on the effectiveness of interventions for criminally
involved individuals with major mental disorders. Law Human Behav
2012, 36:1–12.
10. Teplin LA: Detecting disorder: The treatment of mental illness among jail
detainees. JConsult Clin Psychol 1990, 58:233–236.
11. Birmingham L, Gray J, Mason D, Grubin D: Mental illness at reception into
prison. Crim Behav Ment Health 2000, 10:77–87.
12. Federal-Provincial-Territorial Heads of Corrections Working Group in Mental
Health: Mental health strategy for corrections in Canada. Ottawa; 2012.
13. International Association for Correctional and Forensic Psychology:
Standards for psychology services in jails, prisons, correctional facilities,
and agencies. Crimi Justice Behav 2010, 37:749–808.
14. Livingston JD: Mental health and substance use services in correctional
settings: A review of minimum standards. Vancouver: The International Centre
for Criminal Law Reform and Criminal Justice Policy; 2009.
15. Steadman HJ, Veysey BM: Providing Services for Jail Inmates with Mental
Disorders. Washington: National Institute of Justice; 1997.
16. Brooker C, Repper J, Sirdifield C, Gojkovic D: Review of service delivery and
organisational research focused on prisoners with mental disorders.
J Forens Psychiatry Psychol 2009, 20:S102–S123.17. Evans C, Brinded P, Simpson AI, Frampton C, Mulder RT: Validation of brief
screening tools for mental disorders among New Zealand prisoners.
Psychiatr Serv 2010, 61:923–928.
18. Ford J, Trestman RL, Osher F, Scott JE, Steadman HJ, Clark Robbins P: Mental
Health Screens for Corrections. Washington: National Institute of Justice; 2007.
19. Hart SD, Roesch R, Corrado RR, Cox DN: The Referral Decision Scale: A
validation study. Law Human Behav 1993, 17:611–623.
20. Steadman HJ, Scott JE, Osher F, Agnese TK, Robbins PC: Validation of the
Brief Jail Mental Health Screen. Psychiatr Serv 2005, 56:816–822.
21. Martin MS, Wamboldt AD, O’Connor SL, Fortier J, Simpson AIF: A comparison
of scoring models for computerised mental health screening for federal
prison inmates. Crim Behav Ment Health 2013, 23:6–17.
22. Alegría M, McGuire T, Vera M, Canino G, Albizu C, Marín H, Matías L: Does
managed mental health care reallocate resources to those with greater
need for services? J Behav Health Serv Res 2001, 28:439–455.
23. Katz SJ, Kessler RC, Frank RG, Leaf P, Lin E, Edlund M: The use of outpatient
mental health services in the United States and Ontario: The impact of
mental morbidity and perceived need for care. Am J Public Health 1997,
87:1136–1143.
24. Kessler RC, Barker PR, Colpe LJ, Epstein JF, Manderscheid RW, Walters EE,
Zaslavsky AM: Screening for serious mental illness in the general
population. Arch Gen Psychiatry 2003, 60:184–189.
25. Moher D, Liberati A, Tetzlaff J, Altman DG: Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement. BMJ 2009,
339:b2535.
26. Grubin D, Carson D, Parsons S: Report on new prison reception health
screening arrangements: The results of a pilot study in 10 prisons. Newcastle:
University of Newcastle; 2002 (unpublished manuscript).
27. Tien G, Ogloff JRP, Roesch R, Wilson D, Grant F, Mah B: Surrey pretrial mental
health project: Evaluation report for the management committee. Vancouver:
British Columbia Forensic Psychiatric Services Commission; 1993.
28. Ogloff JRP: Identifying and accommodating the needs of mentally ill
people in gaols and prisons. Psychiatr Psychol Law 2002, 9:1–33.
29. Sacks S, Melnick G, Coen C, Banks S, Friedmann PD, Grella C, Knight K,
Zlotnick C: CJDATS Co-Occurring Disorders Screening Instrument
(CODSI) for mental disorders: A validation study. Crim Justice Behav 2007,
34:1198–1216.
30. Teplin LA, Swartz J: Screening for severe mental disorder in jails: The
development of the Referral Decision Scale. Law Human Behav 1989,
13:1–18.
31. Gagnon NC: Mental Health Screening in Jails. PhD Thesis: Simon Fraser
University, Psychology Department; 2009.
32. Steele P: Validation of a mental health screen for adults in a jail
population. PhD Thesis. Colorado School of Professional Psychology,
Psychology Deparment; 2008.
33. Duncan A, Sacks S, Melnick G, Cleland CM, Pearson FS, Coen C:
Performance of the CJDATS Co-Occurring Disorders Screening
Instruments (CODSIs) among minority offenders. Behav Sci Law 2008,
26:351–368.
34. Agresti A, Coull BA: Approximate is better than “exact” for interval
estimation of binomial proportions. Am Stat 1998, 52:119–126.
35. Whiting PF, Rutjes AWS, Westwood ME, Mallet S, Deeks JJ, Reitsma JB,
Leeflang MMG, Sterne JAC, Bossuyt PMM, the QUADAS-2 group:
QUADAS-2: A revised tool for the quality assessment of diagnostic
accuracy studies. Ann Intern Med 2011, 155:529–536.
36. Gebbie KM, Larkin RM, Klein SJ, Wright L, Satriano J, Culkin JJ, Devore BS:
Improving access to mental health services for New York state prison
inmates. J Correct Health Care 2008, 14:122–135.
37. Veysey BM, Steadman HJ, Morrissey JP, Johnsen M, Beckstead JW: Using the
Referral Decision Scale to screen mentally ill jail detainees: Validity and
implementation issues. Law Human Behav 1998, 22:205–215.
38. Kubiak SP, Beeble ML, Bybee D: Using the K6 to assess the mental health
of jailed women. J Offender Rehabil 2009, 48:296–313.
39. Harrison KS, Rogers R: Axis I screens and suicide risk in jails: a
comparative analysis. Assessment 2007, 14:171–180.
40. McLearen AM, Ryba NL: Identifying severely mentally ill inmates: Can
small jails Comply with detection standards? J Offender Rehabil 2003,
37:25–34.
41. Nicholls TL, Lee Z, Corrado RR, Ogloff JRP: Women inmates’ mental health
needs: Evidence of the validity of the Jail Screening Assessment Tool
(JSAT). Int J Forensic Ment Health 2004, 3:167–184.
Martin et al. BMC Psychiatry 2013, 13:275 Page 10 of 10
http://www.biomedcentral.com/1471-244X/13/27542. Steadman HJ, Robbins PC, Islam T, Osher FC: Revalidating the Brief Jail
Mental Health Screen to increase accuracy for women. Psychiatr Serv
2007, 58:1598–1601.
43. Ford JD, Trestman RL, Wiesbrock V, Zhang W: Development and validation
of a brief mental health screening instrument for newly incarcerated
adults. Assessment 2007, 14:279–299.
44. Andersen HS, Sestoft D, Lillebaek T, Gabrielsen G, Hemmingsen R: Validity
of the General Health Questionnaire (GHQ-28) in a prison population:
Data from a randomized sample of prisoners on remand. Int J Law
Psychiatry 2002, 25:573–580.
45. Ford JD, Trestman RL, Wiesbrock VH, Zhang W: Validation of a brief
screening instrument for identifying psychiatric disorders among newly
incarcerated adults. Psychiatr Serv 2009, 60:842–846.
46. Retzlaff P, Stoner J, Kleinsasser D: The use of the MCMI-III in the screening
and triage of offenders. Int J Offender Ther Comp Criminol 2002, 46:319–332.
47. Earthrowl M, Mccully R: Screening new inmates in a female prison.
J Forens Psychiatry Psychol 2002, 13:428–439.
48. Gavin N, Parsons S, Grubin D: Reception screening and mental health
needs assessment in a male remand prison. Psychiatr Bull R Coll Psychiatr
2003, 27:251–253.
49. White P, Chant D: The psychometric properties of a psychosis screen in a
correctional setting. Int J Law Psychiatry 2006, 29:137–144.
50. Baksheev GN, Ogloff J, Thomas S: Identification of mental illness in police
cells: A comparison of police processes, the Brief Jail Mental Health
Screen and the Jail Screening Assessment Tool. Psychol Crime Law 2012,
18:529–542.
51. Simpson AIF, Brinded PM, Fairley N, Laidlaw TM, Malcolm F: Does ethnicity
affect need for mental health service among New Zealand prisoners?
Aust N Z J Psychiatry 2003, 37:728–734.
52. Ramírez M, Ford ME, Stewart AL, Teresi JA: Measurement issues in health
disparities research. Health Serv Res 2005, 40:1640–1657.
53. Prins SJ, Osher FC, Steadman HJ, Robbins PC, Case B: Exploring racial
disparities in the Brief Jail Mental Health Screen. Crim Just Behav 2012,
39:635–645.
doi:10.1186/1471-244X-13-275
Cite this article as: Martin et al.: Mental health screening tools in
correctional institutions: a systematic review. BMC Psychiatry 2013 13:275.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
